Recent studies have documented a relationship between increased morbidity and mortality from cardiovascular diseases and a history of weight cycling (WC) in obese subjects. We performed a cross-sectional analysis in 96 weight-cycling android obese women, matched with 96 non-weightcycling android obese women by age, body mass index (BMI) and waist-to-hip ratio (WHR), to evaluate any increase in blood pressure (BP) levels in association with WC. The patients were all between 20 and 45 years old, were non-menopausal, did not smoke, did not take any medication, had normal glucose tolerance and were otherwise healthy. A history of WC was established on the basis of at least five weight losses in the previous 5 years due to dieting, with a weight loss of at least 4.5 kg per cycle. We documented higher levels of casual BP in the weight-cycling obese compared with the non-weight-cycling subjects : 147p12/90p8 mmHg versus 125p 14/79p8 mmHg (P 0.001). The women with WC showed a statistically significant positive correlation between BP and age, weight, BMI, waist circumference, WHR, total weight regained and weight cycling index (WCI). However, in a multiple regression model only the WHR and WCI contributed significantly to the BP variability. These findings could support the hypothesis that it is the combined exposure of central-type obesity and WC that strongly raises the prediction of hypertension.
INTRODUCTION
Most of the patients who lose weight as a result of dieting would subsequently regain it or even gain additional weight compared with baseline values [1] ; a history of repeated cycles of weight loss and regain is known as ' weight cycling ' (WC). Recent reports have shown that body-weight fluctuations could have a negative influence on energy balance [2] , on body fat distribution with an increase in visceral fat [3] , on eating behaviour [4] and on cardiovascular morbidity and mortality [5] [6] [7] . Numerous studies conducted on animals examine the relationship between WC and blood pressure (BP) levels [8] , but there are very few reports on humans [6, 9] . The purpose of our study was to evaluate, with a cross-sectional analysis, the differences in BP levels between android obese women Key words : blood pressure, weight cycling, obesity.
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METHODS
For the study, 192 android obese Caucasian women, outpatients for the first time at the Obesity Clinic, Internal Medicine Department, were recruited : 96 with a history of WC and 96 as the control group. We computed the waist-to-hip ratio (WHR) as an index of body-fat distribution in order to separate gynoid-type obesity from the android-type of obesity (WHR 0.86) [10] . Each non-weight-cycling obese was matched with a weight-cycling obese according to the following inclusion criteria : age (25-45 years), socioeconomic status, level of physical activity, lack of family history of hypertension, non-smoker, normal menstrual flow, body mass index (BMI) kg\m# 30, WHR 0.86, normal glucose tolerance measured by an oral glucose tolerance test [11] and total cholesterol ( 200 mg\dl). None of the subjects was taking any medication and they were generally healthy. At the time of recruitment, all android obese women had been in a weight-stable condition for at least 4 months and they were interviewed using a structured questionnaire to obtain information about previous weight reductions. A history of WC was established based on the following criteria : at least five intentional weight-loss episodes in the past 5 years, excluding pregnancies or disease, a weight loss of at least 4.5 kg for each cycle and an interval of at least 6 months between each weight-loss episode. We excluded from the study the subjects without the above-mentioned characteristics. The WC parameters were the following : total months of dieting, weight lost and weight regained in each cycle and weight cycling index (WCI), which was the difference between the BMI of each subject at her highest and lowest weight [6] . The casual BP was measured conventionally using a random-zero sphygmomanometer, with a cuff suitable for obese subjects [12] . Subjects with systolic BP levels 140 mmHg and\or diastolic BP levels 90 mmHg were considered hypertensive [13] . All patients gave their informed consent and the study was approved by the Ethical Committee of Chieti University.
Statistical analysis
The results are reported as meanspS.D. The data on the clinical characteristics were evaluated by a cross-sectional study using the Student's t-test for unpaired data. In the weight-cycling women, Pearson's correlation coefficients were used to assess the relationship between BP and the clinical characteristics. The variables with a better stat- 
RESULTS
The clinical characteristics (meanspS.D.) between the weight-cycling obese and the non-weight-cycling women were not significantly different for age, BMI, WHR, total cholesterol, high-density-lipoprotein (HDL)-cholesterol and fasting blood glucose values ( Table 1 ). The systolic BP and diastolic BP levels were significantly higher in the weight-cycling obese (147p12\90p8 mmHg) than in the non-weight-cycling (125p14\79p8 mmHg ; P 0.001). In the weight-cycling women, we found positive correlations between BP and age, weight, BMI, waist circumference, WHR, total weight regained and WCI (Table 2 ). In the multiple regression analysis, which shows the effect of age, BMI, WHR and WCI on casual (Table 3 ).
DISCUSSION
The fact that a multitude of different parameters can be used to measure weight fluctuations could explain the different results found in the literature [3, 4, 6] . Recently, numerous epidemiological studies have evaluated the influence of WC on cardiovascular morbidity and mortality, showing a more significant association with weight fluctuation rather than the BMI [5, 14] . A significant correlation has also been documented between body-fat distribution indices like the WHR and the weight fluctuation index, pointing to the possibility of body-fat redistribution, with an increase in the amount of visceral fat, in subjects with higher degrees of WC [3] . It is a wellestablished fact that prevalent visceral adipose tissue deposition represents an important direct and indirect risk factor for haemodynamic, metabolic and cardiovascular co-morbidities in obesity cases [15, 16] . In contrast, Jeffery et al. [6] found no evidence that a history of WC worsened cardiovascular risk factors and concluded that concerns about the health hazards of repeated dieting may be premature. As for the association between hypertension and weight fluctuations, the data are highly controversial and a comparison between our results and those of previous case histories is difficult. This could perhaps be explained by differences in the methods used to evaluate WC, or in the age and sex of the study groups, or the inclusion of different types of obesity (in the present study all subjects were android), or the use of retrospective or prospective methods, or, finally, by differences in the measurements of BP (with or without cuffs suitable for obese patients) [6, 17] . An important prospective study provided no support for the hypothesis that WC causes adverse changes in BP levels [18] . In the present study group, which was based on a homogeneous population of android obese women, adjusted for sex, age, race, degree of obesity, body fat distribution, absence of such important cardiovascular risk factors as hypercholesterolemia and smoking habits, we documented significantly higher BP levels in the weight-cycling group compared with the non-weight-cycling subjects. Furthermore, in a multiple regression model only the WHR and the WCI contributed to the variability of casual systolic BP and diastolic BP. As for the reliability of the information obtained by interviewing our patients, we used a previously standardized questionnaire [19] . In accordance with other authors, we found that the ability of the patients to remember changes in their body weight was surprisingly accurate [20, 21] . In conclusion, we propose the hypothesis that weight fluctuations, besides favouring a body-fat redistribution from the gynoid type (prevalently gluteal) to the android type (prevalently abdominal), could also determine an abdominal redistribution of the fat from the subcutaneous to the visceral area. Therefore WC could represent a further risk factor for hypertension.
